The effect of inhaled anesthetics on the platelet aggregation and the ligand-binding affinity of the platelet thromboxane A2 receptor.
The mechanism by which anesthetics suppress platelet aggregation has not been elucidated. We determined the effects of halothane, enflurane, and isoflurane on human platelet aggregation induced by adenosine diphosphate (ADP), epinephrine, and a thromboxane A2 (TXA2) analog, and on ligand binding to the platelet TXA2 receptor. Halothane (2.6 mM) strongly suppressed ADP- and epinephrine-induced secondary aggregation of platelets, without significant alteration of primary aggregation. Platelet aggregation induced by a specific TXA2 agonist, (+)-9,11-epithia-11,12-methano-TXA2 (STA2), was suppressed by halothane, enflurane, and isoflurane in a concentration-dependent manner; the concentration of halothane, enflurane, and isoflurane which induced 50% inhibition (IC50) were 3.2, 12.3, and 15.7 mM, respectively (or 4.7, 9.8, and 24 minimum alveolar anesthetic concentration [MAC], respectively). The binding of a specific TXA2 receptor antagonist, 3H-S145, was significantly reduced by halothane (14-28 mM), but not by enflurane (20 mM) and isoflurane (20 mM). Scatchard analysis revealed that halothane (14 mM) increased Kd from 0.53 nM to 14.3 nM but did not alter Bmax significantly. These results indicate that halothane has a stronger suppressive effect on platelet aggregation than enflurane and isoflurane, and that the effect of halothane on platelet aggregation is due to reduction of the ligand-binding affinity of the platelet TXA2 receptor.